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Acute Oral Toxicity Test of Arbutin in Mice and Rats

Koya Shiratori, Hiroaki Eiro,

Hiroko Matsumoto, Shin-ichi Hirama,
Kumi Yoshihara, Masashi Yanagi
Yoshikuni Wakisaka

1. Summary

2.

The acute oral toxicity of Arbutin was examined in mice and rats.

(1) The LDsowas 10664 and 9804 mg/kg in male and female mice, and 8715 and 9321 mg/kg in
male and female rats. Rats generally had lower values than mice.

(2) Mice and rats displayed almost identical signs of toxicity, and there was no difference in
toxic signs between sexes. The degree of toxic signs was more severe in rats than in mice.
Toxic signs occurred immediately after administration at 4919 mg/kg or higher dose levels in
both mice and rats. Toxic signs included reduced spontaneous motor activity, ptosis, and lying
prone. Shivering and clonicity were also observed at 9641 mg/kg and higher. Signs at these
dose levels disappeared on the day following dosing. Signs of toxicity were not observed at
3513 mg/kg or less.

(3) Mortality did not occur until dose levels reached 4919 mg/kg in mice and at 6886 mg/kg in
rats.

(4) Body weight was reduced in both sexes until the first 3 or 4 days after administration in mice
given 13496 mg/kg. No other remarkable observations were made for body weight in mice.
Body weight increased normally in both male and female rats.

(5) Distention of the digestive tract was observed at necropsy in mice and rats that died during
the test period. The cecum retained a large volume of contents, but there were no remarkable
findings in other organs. In surviving mice, irregular yellowish spots were sporadically
observed in livers of males given 6886 mg/kg and females given 4919 mg/kg. Scar tissue was
seen in the liver of rats given 9641 mg/kg.

(6) There were no remarkable findings by light microscopy in animals that died. In surviving
mice, focal or zonal hepatic necrosis corresponded to gross lesions observed at necropsy.
Increased supcapsular connective tissue corresponded to gross liver lesions in rats.

Introduction
This study evaluated the acute oral toxicity of Arbutin in mice and rats.
The study was conducted between December 3 and 17, 1985.



3. Materials and Methods
3.1 Test substance
Arbutin (Lot a) was used as the test substance.

3.2 Animals
Male and female SPF ICR mice (Crj:CD-1) and male and female SPF SD rats (Crj:CD), were
purchased from Charles River Japan Inc. at 4 weeks of age. After an acclimation period of 6
days, animals that appeared normal were divided into groups of 5 each for the study. Body
weights of the dosing day were in the range of 22.1 to 30.4 g for male mice, 17.6 to 24.0 for
female mice, 76.2 to 104.2 for male rats, and 64.8 to 95.4 g for female rats respectively.

3.3 Housing environment

The animals were housed throughout the acclimations and the test periods in a barrier facility.
Temperature and humidity of the animal quarters were maintained at 23 + 2°C and 55 + 5% RH,
respectively, with an air exchange frequency of 32 times/hour and a light cycle of 12 hours.
Mice were housed in plastic cages with bedding chips (215 x 130 x 320 mm: Clea Japan Inc.,
Tokyo, Japan). Rats were kept in suspended wire mesh metal cages (300 x 200 x 400 mm: Clea
Japan Inc., Tokyo, Japan). Animals were housed 5 per cage and fed laboratory chow
(radiation-sterilized, NMFR: Oriental Yeast Co., Ltd.) and tap water (ultraviolet ray and
microfilter-treated) ad libitum.

3.4 Dosing
Both mice and rats received test substance by gavage after 16 hours of food deprivation.
Distilled water was used as the vehicle. Solubility of the test substance in water increases with
temperature. Solubility at 37°C is 25% (w/w), and therefore a 25% aqueous solution (specific
gravity: 1.0797), heated to 37°C, was used for oral dosing. Each dosing group consisted of 5
animals. Eight dose levels, from 1792 to 18895 mg/kg, were established in a ratio of 1.4 to 1.
Dose levels were varied by adjusting the dose volume.

3.5 Observations
Clinical signs were recorded for 14 days. Body weight was measured on day 1 to 5, 7, 8, 11,
and 15. LDsg was calculated by van der Waerden’s method on the basis of cumulative mortality
until 14 days after dosing. Animals that died during the observation period were immediately
subjected to necropsy, and survivors were sacrificed with chloroform at the end of observation
period and subjected to necropsy. Selected animals were histopathologically examined.



4. Results
4.1 Mice
1) LDso
The oral LDsp was 10664 mg/kg in males and 9804 mg/kg in females (Table 1)
2) Clinical signs

Decrease in locomotor activity, closed eyelids, ataxic gait, and prone position appeared
immediately after dosing in both sexes at 4919 mg/kg and higher. These toxic signs were
observed early in high dose groups. Tremor and clonic convulsion appeared in addition to
these signs in animals given 9641 mg/kg or higher.

Clonic convulsion was severe in dying animals. Lateral turning was also sometimes
observed in moribund animals. Additional observations included salivation and periproctal
soiled. Succumbing animals died within 2 to 24 hours. Deaths occurred beginning at 4919
mg/kg in males and at 6886 mg/kg in females.

Toxic signs disappeared on the following day in survivors. Recovery was uneventful. No
remarkable signs of toxicity were observed at 3513 mg/kg or less.

3) Body weight

Body weight was reduced in both sexes at 13496 mg/kg until day 3 or 4, and then

increased normally thereafter. Weight gain was normal at lower dose levels (Table 2, 3).
4) Necropsy findings

The findings were identical in both males and females.

Distention of the stomach, small intestine, and cecum were observed in animals that
succumbed. Stomach contents were viscous with test substance. The cecum contained a large
volume of muddy or aqueous contents. These findings were remarkable in those animals
given 18895 mg/kg that died within several hours of dosing. Yellowish lobular structures in
the liver, and discoloration in kidneys and spleen were observed in some of the animals
dying on day 1 after administration of the test substance (groups given 4919 to 13496
mg/kg).

Irregular-shaped yellowish spots the size of a grain of rice or red bean were sporadically
observed in livers of surviving males given 6886 mg/kg and females given 4919 mg/kg
(Photo. 1). In addition, two pinpoint-sized ulcers were found in the proventriculus of a male
animal given 9641 mg/kg. No other remarkable observations were made for other organs.



5)

Histopathology

No remarkable changes were observed in animals that died during the observation period.

In survivors, focal or zonal [liver] necrosis was observed in some animals given 4919
mg/kg or higher doses. Focal necrosis was typically acidophilic, but occasionally basophilic
due to the deposition of calcium. Slight to moderate infiltration of polymorphonuclear
leukocytes and monocytes were observed around necrotic areas. Multinuclear giant cells
appeared prominently. Increases of connective tissue were observed around focal necroses
and within zones of necrotic liver cells (Photo. 2). No remarkable observations were made
for other organs.

4.2 Rats

1)

2)

3)

4)

5)

LDso

The oral LDsp was 8715 mg/kg in males and 9321 mg/kg in females (Table 1).

Clinical signs

Decrease in locomotor activity, closed eyelids, ataxic gait, and prone position appeared
immediately after dosing in both sexes beginning at a dose level of 4919 mg/kg. The degree
of these clinical signs showed clear dose-dependence. Severity of these clinical signs was
milder than in mice. Four hours after administration, Tremor and clonic convulsion were also
observed in animals given 9641 mg/kg or more, but the severity was less than in mice.
Salivation and periproctal soiled was observed.

Succumbing animals died within 5 to 24 hours.

In survivors, all the symptoms disappeared on the day following the dosing and they
recovered normally. Almost no clinical signs were observed in groups given 3513 mg/kg or
less.

Body weight

Body weight gain in each group appeared normal throughout the observation period (Table
4, 5).

Necropsy findings

Findings were identical between sexes.

Distention of the stomach, small and large intestines were observed in dying animals.
Stomachs contents were clear and viscous. Cecum contained a large amount of gray-green
muddy or agueous contents. No remarkable changes were observed in other organs.

In survivors, sporadic linear or irregularly shaped grayish white cicatricial changes were
observed on the diaphragmatic and visceral surfaces of the left lobe of the liver in one male
and two females given 9641 mg/kg (Photo. 3). No abnormalities were observed with other
organs.

Histopathology

No remarkable changes were observed in animals that died during the observation period.

In survivors, a slight increase in connective tissue was observed subcapsularly in the liver.



These changes were found at necropsy in the groups given 9641 mg/kg (Photo. 4). No
remarkable changes were observed in other organs.

5. Conclusion

The oral LDsy of Arbutin (10664 mg/kg in male mice, 9804 mg/kg in female mice, 8715 mg/kg
in male rats, and 9321 mg/kg in female rats) indicates a low order of toxicity. Few toxic signs
were observed in either species at dose levels up to 3513 mg/kg. There were no deaths in mice
given less than 3513 mg/kg or in rats given less than 4919 mg/kg. In survivors, liver changes
associated with the test substance were observed at 4919 mg/kg in mice and 9641 mg/kg in rats.
Since these changes were not observed with groups at the lower dose levels, it is concluded that
oral toxicity of Arbutin is of a low order.
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Acute Percutaneous Toxicity Test of Arbutin in Mice and Rats

Koya Shiratori, Hiroaki Eiro,

Hiroko Matsumoto, Shin-ichi Hirama,
Kumi Yoshihara, Masashi Yanagi,
Yoshikuni Wakisaka

1. Introduction
The following study evaluated the acute percutaneous toxicity of Arbutin in mice and rats.
The study was conducted from January 30 to February 13, 1986 (rats) and from March 20 to
April 3, 1986 (mice).

2. Materials and Methods
2.1 Test substance
Arbutin (Lot a) was used as the test substance.

2.2  Animals
Male and female SPF ICR mice (Crj:CD-1), and male and female SPF SD rats (Crj:CD) were
purchased at 4 weeks of age from Charles River Japan Inc. After an acclimation period of 6
days, animals that appeared normal were divided into groups of 10 each for the study.

2.3 Housing environment

The animals were housed throughout the acclimation and test periods in a barrier facility.
Temperature and humidity of the animal quarters were maintained at 23 + 2°C and 55 + 5%
relative humidity, respectively, with an air exchange frequency of 32 times/hour and a light
cycle of 12 hours. Mice were housed in plastic cages with bedding chips (125 x 200 x 110 mm:
Clea Japan Inc., Tokyo, Japan). Rats were housed in suspended wire-mesh metal cages (300 x
200 x 400 mm: Clea Japan Inc., Tokyo, Japan). Animals were fed with laboratory chow
(radiation-sterilized, NMFR: Oriental Yeast Co., Ltd.) and tap water (ultraviolet ray and
microfilter-treated) ad libitum. Bedding chips were removed for 24 hours after administration
of the test substance in order to prevent contamination of bedding with test substance.

2.4 Dosing
For both rats and mice, the test substance was applied evenly on the back after clipping the fur.
Dose volume was 3 ml/kg, the maximum technically feasible. The vehicle was 50% aqueous
ethanol solution. Solubility of the test substance in the vehicle is 30% (w/w) at 37°C. The
concentration of Arbutin in the dosing solution was therefore set at 30%, providing for a dose of
928 mg/kg. The specific gravity of the dosing solution was 1.03009.



2.5 Observations
For mice, clinical signs were recorded for 14 days except for holiday, and body weight was
measured on day 1 to 3, 5to 8, 12 and 15. For rats, clinical signs were recorded for 14 days, and
body weight was measured on day 1 to 3, 5 to 8, and 15. Since no animal died during the
observation period, all animals were sacrificed with chloroform at the end the observation
period and subjected to necropsy.

3. Results
Table 1 LDsg of Arbutin
Animal .
species Sex Dose (mg/kg) Mortality LDsq (mg/kQg)
Male 928 0/10
Mouse > 028
Female 928 0/10
Male 928 0/10
Rat > 928
Female 928 0/10

3.1 LDsy, clinical signs, and body weight
No animal died in any group during the observation period and the LDs, was considered to be
greater than 928 mg/kg (Table 1). No abnormalities were seen in clinical signs. Body weight
gain was normal throughout the observation period (Table 2, 3).

3.2 Necropsy findings
There were no remarkable findings at necropsy for either mice or rats.

4. Conclusion
The acute percutaneous toxicity of Arbutin was evaluated in mice and rats.
The LDsy was greater than 928 mg/kg. The maximum technically applicable dose was 928
mg/kg. There were no remarkable findings in clinical signs, body weight or necropsy. It is
concluded that the percutaneous toxicity of the test substance is of a low order.



Table 2 Body weight of Mice

Dose (mg/kg) 928 928
Male Female
No.of animals 10 10
Days
1 284 1.1 241 £15
2 285 16 243 14
3 292 +14 244 £ 14
5 300 16 248 +15
6 307 +14 246 +1.7
7 313 £15 253 £ 14
8 313 +1.8 251 +1.2
12 29.7 +£20 235 +18
15 326 27 266 +1.8
MeanzS.D. Unit: g



Table 3 Body weight of Rats

Dose(mg/kg) 928 928
Male Female
No.of animals 10 10
Days
1 146.2 +44 109.3 + 46
2 1526 =54 1120 +£6.7
3 166.9 + 4.5 120.7 + 6.4
5 1853 £ 6.1 1317 £75
6 1944 +6.2 132.7 +8.2
7 2026 +7.3 136.0 £ 8.0
8 2072 £79 1406 + 8.3
15 2746 +9.8 173.6 +31.9
MeanzS.D. Unit: ¢
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Primary Skin Irritation Test of Arbutin in Rabbits

Junko Tanaka, Masato Kuramoto,
Hiroshi Tanaka, and Toshiaki Kobayashi

1. Introduction
This study evaluated the primary skin irritation potential of Arbutin in rabbits.
The study was conducted from April 1 to April 4, 1986.

2. Materials and Methods
2.1 Test substance
Arbutin (Lot a, Nippon Fine Chemical Co., Ltd.) was used as the test substance.
Since the original substance is a crystalline powder, it was dissolved in distilled water to 10%
concentration for application.

2.2  Animals
Japanese white male rabbits (1.8 to 2.0 kg) were purchased. After a 2-week acclimatization,
animals weighed 2.3 to 2.8 kg, and those appeared normal were selected for the study.

2.3 Environmental conditions and housing
Animals were housed individually in aluminum rabbit bracket cages (350 x 500 x 350 mm,
Clea Japan Inc., Tokyo, Japan). They were fed laboratory chow (RC-4: Oriental Yeast Co., Ltd.)
and tap water ad libitum. Animal quarters were automatically controlled to 23 + 2°C and 55 +
5% relative humidity.

2.4 Test methods
The test was conducted according to the method of Draize®. Six rabbits were individually
placed in restraint devices (HZL type) and fur was clipped from the dorsal skin. This application
area was divided into two sections. The skin of the first section was left intact and that of the
other section was abraded in the area to be covered by the patch by scratching a “#” (sharp)
symbol with a hypodermic needle. The abrasion remained within the stratum corneum of the
skin without reaching the corium, and was not deep enough to cause bleeding.



Arbutin (0.3 ml of a 10% solution) was applied to the skin using a patch-test plaster with a
lint pad diameter of 2.5 cm (Torii Pharmaceutical Co., Ltd.).

Animals were restrained for 24 hours. Care was taken to avoid stressing the animals as much
as possible during restraint. After 24 hours, the plaster was removed and the skin reaction
(erythema and edema) was scored according to the criteria given below. Rabbits were then
individually housed in aluminum rabbit bracket cages. The skin reaction was again evaluated
after 72 hours.

To calculate the primary skin irritation index, erythema and edema scores on the intact and
abraded skin at 24 and 72 hours were separately subtotaled, averaged across the two observation
intervals, and the averages were then summed across intact/abraded skin sections and rabbits.

Skin reaction was evaluated under ambient laboratory illumination according to the following
criteria:

Criteria
a) List of rating scores
(1) Erythema and Eschar Formation

Criteria Score

No erythema perceptible 0

Slight erythema perceptible

Well defined erythema

Severe erythema

AW N

Severe erythema to slight eschar formation

(2) Edema Formation

Criteria Score

No edema perceptible 0

Very slight edema (barely perceptible)

Slight edema

Moderate edema (area raised approx. 1 mm)

Severe edema (raised more than 1 mm and extending beyond
area of exposure)

A O

b) Evaluation of the Primary Irritation Index

Score Evaluation

0to 2.0 Almost no irritation
2.1t05.0 Moderate irritation
511t08.0 Severe irritation




3. Results
Primary skin irritation of a 10% solution of Arbutin was evaluated in rabbits. Slight erythema
was observed in the intact and abraded skin of one rabbit at 24 and 72 hours. No edema was
observed for any the rabbit during the test period. (Table 1)

Table 1 Results of the primary skin irritation test (rabbit)

Test substance:  Arbutin

Dose: 0.3 ml Concentration: 10% Solvent: _Distilled water
Erythema Edema
ani“TﬂthNO- Skin 24hy 72h | 24h  72h Average

1 Intact skin 0 0 0 0 0.0

Abraded skin 0 0 0 0 0.0

Intact skin 0 0 0 0 0.0

? Abraded skin 0 0 0 0 0.0

3 Intact skin 0 0 0 0 0.0

Abraded skin 0 0 0 0 0.0

A Intact skin 0 0 0 0 0.0

Abraded skin 0 0 0 0 0.0

Intact skin 1 1 0 0 0.5

° Abraded skin 1 1 0 0 0.5

Intact skin 0 0 0 0 0.0

° Abraded skin 0 0 0 0 0.0

Total 1.0

Primary skin irritation index 1.0/6 = 0.2

4. Conclusion
The primary skin irritation of Arbutin was evaluated in rabbits. The primary skin irritation
index for a 10% solution of Arbutin was 0.2, which is considered as having almost no irritation.
In conclusion, Arbutin has little primary skin irritation potential.

5. Reference
1) Draize JH (1959) Dermal toxicity. Appraisal of the safety of chemicals in foods, drugs and
cosmetics. Association of Food and Drug Officials of the United States, Texas State
Department of Health. Texas: Austin.
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Patch test of Arbutin in humans

Hiroko Tamura, Rie Ikeda, Hiroshi
Tanaka and Toshiaki Kobayashi

Objective

The objective of the present test was to investigate the irritation potential of
Arbutin on human skin.

Summary

Application . April 1, 1986
48-hour reading . April 3, 1986
72-hour reading . April 4, 1986

Materials and Methods
Test material
Arbutin (Nihon Seika Inc., Lot No. a) was used for the test substance.
Arbutin was dissolved in distilled water to 10% concentration (Hereinafter

referred to as the 10% Arbutin solution).

Subjects and test site

Subjects consisted of 43 healthy male individuals ranging in age from 25 to 47
years (mean age: 35 years). The test area was the back of the subject.

Test methods

A 48-hour closed patch test was performed using plasters for human patch test
(16 mm in diameter; Torii Pharmaceuticals Co.). For each subject, 0.05 ml of
10% Arbutin solution was placed on a piece of lint, which was then attached
to the back of the subject. The application site was then immobilized using
Nichiban Keepsilk plasters. After 48 hours, the plasters were removed. The
first reading was performed 30 minutes after the removal (48-hour reading),
and the severity of skin reactions was assessed according to criteria shown in
Table 1. A second reading was performed 24 hours later (72-hour reading).



Table. 1 Reading criteria

Severity of skin reactions Reading
No reaction (-) negative
Mild erythema (%) pseudo-positive
Erythema (+) positive, weak
Erythema + edema (++) positive, medium

Erythema + edema + papules, serous papules or

; +++) positive, stron
small vesicles (++4) p g

Large vesicles (++++) positive, strongest

Results

The irritation potential of Arbutin was investigated on the backs of 43 healthy
men in a 48-hour closed patch test.

No positive reactions were seen at 48 or 72 hours after application of 10%
Arbutin solution, and the positive rate was 0% (Tables 2 and 3).

Conclusions

The irritation potential of Arbutin was investigated by conducting a 48-hour
closed patch test on the backs of 43 healthy volunteers. Readings performed at
48 and 72 hours after application of 10% Arbutin solution revealed no positive
skin reactions. Therefore, the irritation potential of Arbutin was concluded to be
low.




Table. 2 Results of 48-hour closed patch test for
Arbutin in humans (summary)
T Number | Reading Positive reactions Pseudo- | Negative | Positive
est . o "
material of time (F++H) | (++H) | (D) | (3 positive rate
subjects | (hrs.) (€3] () (%)
48 0 0 0 0 4 39 0
10%
Arbutin 43
solution
72 0 0 0 0 0 43 0

*.  Positive rate = (number of positive cases/total number of subjects) x 100




Table 3 Results of 48-hour closed patch test for Arbutin in humans (part 1)

Judgement Judgement
No. Subjedt code Jnge J No. Subject code Jl.jdge J
time | Test substance A time | Test substance A
48 — 48 —
1 L-9011 13 L-1003
72 — 72 —
48 — 48 -
2 L-9010 14 L-1061
72 — 72 —
48 — 48 +
3 L-9004 15 L-1033
72 — 72 —
48 — 48 —
4 L-9003 16 L-9005
12 — 12 —
48 — 48 —
5 L-9007 17 L-9008
72 — 72 —
48 — 48 —
6 L-9014 18 L-9006
72 — 72 —
48 — 48 —
7 L-1071 19 L-2045
72 — 72 —
48 + 48 —
8 L-1039 20 L-2013
72 — 72 —
48 — 48 —
9 L-1020 21 L-2047
72 — 72 —
48 — 48 —
10 L-1040 22 L-2028
12 — 12 —
48 — 48 —
11 L-1042 23 L-2039
72 — 72 —
48 — 48 —
12 L-1070 24 L-2034
72 — 72 —

Test substance A: 10% Arbutin solution




Table 3 Results of 48-hour closed patch test for Arbutin in humans (part 2)

Judgement Judgement
No. Subjedt code Jnge J No. Subject code Jl.jdge J
time | Test substance A time | Test substance A
48 — 48 -
25 L-2001 37 L-3032
72 — 72 —
48 — 48 —
26 L-2006 38 L-3006
72 — 72 —
48 — 48 —
27 L-2009 39 L-3016
72 — 72 —
48 — 48 —
28 L-2003 40 L-3007
12 — 12 —
48 — 48 —
29 L-2048 41 L-3005
72 — 72 —
48 — 48 —
30 L-2040 42 L-3030
72 — 72 —
48 — 48 —
31 L-2020 43 L-3010
72 — 72 —
48 +
32 L-2022
72 —
48 +
33 L-2024
72 —
48 —
34 L-2049
12 —
48 —
35 L-2036
72 —
48 —
36 L-3008
72 —

Test substance A: 10% Arbutin solution
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Eye Irritation Test of Arbutin in Rabbits

Junko Tanaka, Masato Kuramoto,
Hiroshi Tanaka, and Toshiaki Kobayashi

1. Introduction
This study evaluated eye irritation potential of Arbutin in rabbits.
The study was conducted from March 25 to April 1, 1986.

2. Materials and Methods
2.1 Test substance
Arbutin (Lot a, Nippon Fine Chemical Co., Ltd.) was used as the test substance.
Since the original substance is a crystalline powder, it was dissolved in distilled water to a
10% concentration for application.

2.2  Animals
Japanese white male rabbits (1.8 to 2.0 kg) were purchased. After a 2-week acclimatization,
animals weighed 2.3 to 3.5 kg, and those appeared normal were selected for the study. An
aliquot (0.1 ml) of a 2% fluorescein sodium solution was instilled to visualize any corneal
damage, and animals displaying eye abnormalities were rejected.

2.3 Environmental conditions and housing
Animals were housed individually in aluminum rabbit bracket cages (350 x 500 x 350 mm:
Clea Japan Inc., Tokyo, Japan). They were fed laboratory chow (RC-4: Oriental Yeast Co.,
Ltd.) and tap water ad libitum. Animal quarters were automatically controlled to 23 + 2°C and
55 + 5% relative humidity.

2.4 Test method
An aliquot (0.1 ml) of a 10% Arbutin solution was instilled to the right eyes of three rabbits.
No irrigation was given. Untreated left eyes served as control.
Collars were placed on animals immediately after instillation of the test substance solution.
Ocular reaction was observed for one week according to the Draize method. Evaluations
were performed according to the following table of scores.



Table of scores
(1) Cornea
(A1) Opacity: Degree of density (area most dense taken for reading)

Transparent 0
Diffuse or scattered areas of opacity 1
Details of iris clearly visible
Easily discernible translucent areas 9
Details of iris slightly obscured
Opalescent areas. No details of iris visible 3
Size of pupil barely discernible
Opaque. Iris invisible 4

(B1) Area of cornea involved
0 0
>0to 1/4 1
1/4t0 1/2 2
1/2 to 3/4 3
>3/4 4
Sum: (A;) x (B;) x 5, maximum theoretical value = 80

(2) Iris

(A2) Morbidity value
Normal 0
Rugae deepened, congestion, swelling, circumcorneal injection. 1
Iris still reacting to light
No reaction to light, hemorrhage, gross destruction 2

Sum: (A,) x 5, maximum theoretical value = 10



(3) Conjunctiva
(As) Redness

Normal blood vessels 0
Vessels definitely congested above normal 1
I\/_Iore diffuse, deeper crimson red, individual vessels not easily 9
discernible

Diffuse beefy red 3

(B3) Chemosis

No chemosis

Any swelling above normal

Obvious swelling with partial erosion of the lids

Swelling with lids about half closed

AW |N|L|O

Swelling with lids about half closed to completely closed

(C3) Discharge

No discharge 0

Any amount different from normal 1

Discharge with moistening of the lids and hair just adjacent to 9
the lids
Discharge with moistening of the lids and considerable area 3
around the eye

Sum: [(As)+(B3)+(C3)] x 2, maximum theoretical value = 20

3. Results
Eye irritation of a 10% solution of Arbutin was evaluated in rabbits without irrigation. No
reaction was observed in the cornea, iris or conjunctiva during the test period (Table 1, Figure

1).

4. Conclusion
Eye irritation potential of Arbutin was evaluated in rabbits. No reaction was observed in the
cornea, iris or conjunctiva after instillation of a 10% Arbutin solution without irrigation.
In conclusion, Arbutin has little eye irritation potential.



Table 1

Eye irritation test in rabbits

Rabbit No. 1 Test substance: _Arbutin __ (no irrigation)

No. No. 2 Dose: _0.1ml Concentration: _10% Solvent: _Distilled water

No. 3
Male No. 1 Male No. 2 Male No. 3

Elapsed
time and Cornea Iris Conjunctiva Total Cornea Iris Conjunctiva Total Cornea Iris Conjunctiva Total | Average

day Morbid i Morbid i Morbid i i

Opa| Ar |Total vglru:e Total |Red|{Che|Dis| Total rating Opa| Ar |Total v(;lrué Total |Red|Che|Dis| Total rating Opa | Ar | Total vglru:e Total |Red|Che|Dis| Total rating | rating
axhb (at+b+c) axhb (atb+c) axb (at+b+c)
a b <5 a ax5|a|b|c %2 a b <5 a ax5|a|b|c %2 a b %5 a |ax5[a|b|c %2
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Fig. 1 Change in eye irritation by days (no irrigation)
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1. Introduction
This study evaluated the skin sensitizing potential of Arbutin in guinea pigs.
The study was conducted from May 14 to June 6, 1986.

2. Materials and Methods
2.1 Test substance
Arbutin (Lot a, Nippon Fine Chemical Co., Ltd.) was used as the test substance. The
comparative substance was hydroquinone (Lot 110913, Mitsui Petrochemical Industries, Ltd.),
for which clinical reports on contact dermatitis® ? and reports of animal tests® are available.
2,4-Dinitrochlorobenzene (DNCB, Lot EPR5822, Wako Pure Chemical Industries, Ltd.) was
used as the positive control substance.

2.2  Animals
Hartley strain female albino guinea pigs weighing about 350 g were purchased. After an
acclimation period of one week, guinea pigs weighing between 380 and 450 g that appeared
normal were used.

2.3 Environmental conditions
Animals were housed individually in aluminum guinea pig bracket cages (260 x 170 x 380
mm: CLEA Japan Inc., Tokyo, Japan) during the acclimatization and the test periods. They were
fed laboratory chow (RC-4: Oriental Yeast Co., Ltd.) and tap water ad libitum. Animal quarters
were automatically controlled to 23 + 2°C and 55 * 5% relative humidity.

2.4 Sensitization test method
The Guinea Pig Maximization test method® was used.



24.1

Sensitization induction
Thirty-five guinea pigs were used; ten were treated with Arbutin, ten with hydroquinone,

five with DNCB, and ten with distilled water (control group). Fur of the shoulder area was
clipped with electric clippers, and then shaved with an electric shaver. The following
operations were performed on 3 x 4 cm shaved areas of skin:

3)

4)

5)

1)  Freund’s complete adjuvant (Difco Laboratories) and
equal volume of distilled (Otsuka Pharmaceutical Co.,
Ltd.) were emulsified (water-in-oil type emulsification).
This emulsion (0.1 mL) was injected intradermally at
two points labeled @ in the figure.

2) Arbutin was dissolved in distilled water at a concentration
of 10%. (An aqueous solution was used as the vehicle,
because a 50%, v/v, aqueous ethanol solution causes
tissue necrosis.) Arbutin solution (0.1 mL) or 0.1 mL of a
5% solution of hydroquinone in distilled water was
injected intradermally at two points labeled @ in the
figure. DNCB is oil-soluble; therefore, it was dissolved
in liquid paraffin (Lot JT-C-AE-2, Esso and Standard Oil
Company) to a concentration of 0.1%. This solution (0.1
mL) was injected intradermally at two points labeled @
in the figure. Distilled water was injected into the
control animals in place of the test or positive control
substance solutions.

Arbutin in distilled water (20%) and equal volume of Freund’s complete adjuvant were

emulsified (water-in-oil type emulsion) to a final Arbutin concentration of 10%.

Hydroquinone was dissolved in distilled water to its limit of solubility (10%) determined in

preliminary testing and emulsified with an equal volume of Freund’s complete adjuvant

(water-in-oil type emulsion) to a final hydrogquinone concentration of 5%. These emulsions

(0.1 mL) were injected intradermally at two points labeled & in the figure for the

respective sensitization groups. DNCB was dissolved in Freund’s complete adjuvant to a

concentration of 0.2%, and then emulsified (water-in-oil type emulsion) with an equal

volume of distilled water to attain a final DNCB concentration of 0.1%. This emulsion (0.1

mL) was injected intradermally to the two points in section 3 in the figure.

On Day 7 after induction of sensitization, fur of the shoulder area was again shaved with

an electric shaver and the skin was treated with 50 mg of 10% sodium Lauryl sulfate in

petrolatum to accelerate percutaneous absorption.

Twenty-four hours after surfactant application, 0.2 mL of each test substance was absorbed

into a 2 x 4 cm piece of filter paper, which was applied as an occlusive dressing for

forty-eight hours. Distilled water was absorbed to the filter paper applied to control



animals.

2.4.2 Challenge exposure

Challenge exposure was carried out on Day 21 after induction of sensitization. Fur was
removed from the flank by clipping and shaving as before. Ten microliters of test sample
were applied directly to an approx. 1-cm*area of the flank skin. Arbutin at concentrations of
10, 3 and 1% in 50%, v/v, aqueous ethanol was topically applied to the flanks of animals that
were sensitized with Arbutin. Hydroquinone at concentrations of 10, 3 and 1% in 50%, v/v,
aqueous ethanol was topically applied to flanks of animals that were sensitized with
hydroquinone. DNCB at concentrations of 0.1 and 0.01% in acetone were topically applied to
flanks of animals that were sensitized with DNCB. For the animals that were sensitized with
distilled water (control group), the test substance was similarly applied to an area of the flank
skin.

The skin reaction with respect to erythema and edema was evaluated according to the
scoring criteria below at 24 and 48 hours after the challenge exposure.

Criteria
(1) Erythema formation

Criteria Score
No erythema 0
Very slight erythema 1
Well-defined erythema 2
Moderate to severe erythema 3
Severe erythema with eschar formation 4

(2) Edema formation

Criteria Score
No edema 0
Slight edema 1
Moderate edema 2
Severe edema 3




3. Results

Table 1 displays the results of evaluation of the skin sensitization potential of Arbutin
performed according to the guinea pig maximization test method. Table 2 shows the results for
hydroquinone used as the comparative substance. Table 3 shows the results for DNCB used as
the positive control substance.

No positive reactions were observed at any reading time in animals in either the treated or
control groups challenged with 10, 3 and 1% Arbutin in 50%, v/v, aqueous ethanol solution.

Positive reactions to the 10% hydroquinone challenge concentration were observed at 24 hours
in nine of ten animals sensitized with hydroquinone. At 48 hours, positive reactions were
observed in all ten guinea pigs. One had severe erythema with necrosis, six had moderate to
severe erythema, two had well-defined erythema, and one had very slight erythema. Of animals
with positive reactions, two had edema, one severe and the other slight. At the challenge
concentration of 3%, positive reactions were observed in eight of ten animals at 24 hours. A 48
hours, all ten displayed positive reactions: one very severe erythema with necrosis, five moderate
to severe erythema, two well-defined erythema and two very slight erythema. One of the
animals with positive reactions had edema. At a challenge concentration of 1%, six guinea pigs
were observed to have positive reactions at 24 hours. At 48 hours, nine guinea pigs were
observed to have positive reaction, two of which had moderate to severe erythema, four
well-defined erythema and three very slight erythema. Conversely, no positive reactions were
observed in control group at any challenge concentration.

In the group sensitized with DNCB as the positive control substance, five of five were observed
to have moderate to severe erythema to the challenge concentration of 0.1% at 24 and 48 hours.
Of these animals, two and one were observed to have slight edema after twenty-four and
forty-eight hours, respectively. At th